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(54) FILLING SYSTEM

(57) A filling machine (14) includes a liquid tank (24)
for storing liquid; a compressor for pressurizing the inside
of the liquid tank; a filling head (26; 60) having a seal (52)
member adapted to be pressed against a mouth (Vm) of
a vessel (V) and filling the liquid to the vessel through a
liquid passageway (30) while the mouth of the vessel is
sealed by the seal member; a liquid valve (31) provided
in the liquid passageway; a gas passageway (36) con-
necting a headspace of the liquid tank to the vessel; a
gas valve (36A) provided in the gas passageway; a snif-
ting passage (38) connecting the vessel to the outside
and provided with a snifting valve (38A); and a flowmeter
(30A) for detecting the amount of liquid supplied to the
vessel. When the liquid is a non-fizzy liquid, the liquid
valve (31) is opened while the liquid tank is pressurized,
the gas valve (36A) is closed and the snifting valve (38A)
is opened.



EP 3 868 703 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a filling system
that fills liquid stored in a pressurized tank into a vessel
while the vessel mouth is sealed.

2. Description of the Related Art

[0002] A liquid tank of the filling system is pressurized
when filling carbonated drinks or fizzy drinks into a vessel
and a gas phase portion of the liquid tank and a sealed
vessel are connected via a gas passage such as a vent
tube so that the pressure in the liquid tank and the vessel
are kept equal while filling the liquid. On the other hand,
the pressurization of the liquid tank is generally unnec-
essary when filling non-carbonated drinks or non-fizzy
drinks. Nevertheless, when the filling system is applied
to both non-carbonated drinks and carbonated drinks,
the pressurization is necessary for discharging residual
liquid remaining in the vent tube after rising there during
the filling operation carried out for the previous vessel.
Therefore, when a non-carbonated drink is filled in a pli-
able vessel, the vessel could be deformed by the pres-
sure. Accordingly, non-carbonated drinks are filled from
the liquid tank opened to the atmosphere and a snifting
valve is opened when or before the gas passage is vented
and the pressure inside the vessel is exposed to the at-
mosphere. Therefore, the liquid remaining inside the vent
tube is discharged to the vessel and the next filling op-
eration can proceed without pressurization, see Japa-
nese Patent No. 3555184 Publication.

SUMMARY OF THE INVENTION

[0003] However, in the case of sterilized filling in which
the vessel is filled in a sterile environment, the non-car-
bonated drink is filled from the pressurized liquid tank to
prevent inflow of foreign matter. Therefore, as for the
configuration of Japanese Patent Publication No.
3555184, in which the vessel is in communication with
the liquid tank during the filling operation, the pressurized
gas is supplied inside the sealed vessel so that the shape
of a vessel composed of a pliable material could change
when a liquid is filled therein.
[0004] One aspect of the present invention is to provide
a filling system that prevents deformation of a vessel
when pressurized filling is performed under conditions
where the vessel mouth is sealed.
[0005] A filling system according to the first aspect of
the present invention includes a liquid tank for storing
liquid; a compressor for pressurizing the inside of the
liquid tank; a filling head having a seal member adapted
to be pressed against the mouth of a vessel and chan-
neling the liquid stored inside the liquid tank to the vessel

through a liquid passageway while the mouth of the ves-
sel is sealed by the seal member; a liquid valve provided
in the liquid passageway; a gas passageway connecting
a headspace of the liquid tank to the interior of the vessel
abutting against the seal member; a gas valve provided
in the gas passageway; a snifting passage connecting
the interior of the vessel abutting against the seal member
to the outside; and a flowmeter detecting the amount of
liquid supplied to the vessel. When the liquid is a non-
fizzy liquid, the liquid valve is opened to allow the liquid
to fill the vessel while the liquid tank is pressurized, the
gas valve is closed and the snifting valve is opened.
[0006] When the liquid is fizzy liquid, the liquid valve
is opened to allow the liquid to fill the vessel while the
liquid tank is pressurized, the gas valve is opened and
the snifting valve is closed until the liquid filling process
is completed, at which point the snifting valve is opened.
[0007] The filling head is located inside a sterile cham-
ber and the snifting passage is opened to the sterile
chamber.
[0008] The compressor is adapted to regulate the pres-
sure inside the liquid tank. When filing a fizzy liquid, the
pressure in the liquid tank is set at a higher pressure than
a pressure set when filling a non-fizzy liquid, and when
filing a non-fizzy liquid, the pressure in the liquid tank is
set at a pressure relatively higher than the sterile cham-
ber.
[0009] The filling head comprises a hollowed nozzle
body and a valve rod liftably provided inside the nozzle
body; the liquid passageway is provided between an in-
ner surface of the nozzle body and an outer surface of
the valve rod, and an outlet of the liquid passageway is
provided at a bottom end of the nozzle body; a swirl vane,
which is provided on the outer surface of the valve rod,
exerts a spiral force on a flow passing through the liquid
passageway; and the liquid valve comprises a valve seat
provided on the inner surface of the nozzle body and a
plug provided on the outer surface of the valve rod so
that the liquid valve is opened and closed by an actuator
raising and lowering the valve rod.
[0010] The actuator is configured to control the position
of the plug so that the opening degree of the liquid valve
is selectable between a large opening degree and a small
opening degree; the large opening degree is selected
when filling a fizzy liquid and the small opening degree
is selected when filling a non-fizzy liquid.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The objects and advantages of the present in-
vention will be better understood from the following de-
scription with references to the accompanying drawings
in which:

Fig. 1 is a plan view schematically illustrating a con-
figuration of a part of a filling line of the first embod-
iment;
Fig. 2 is a side view schematically illustrating the
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configuration of the filling machine of the first em-
bodiment when filling a fizzy liquid;
Fig. 3 is a side view schematically illustrating the
configuration of the filling machine of the first em-
bodiment when filing a non-fizzy liquid;
Fig. 4 is a side-sectional view illustrating the config-
uration of the filling head of the first embodiment;
Fig. 5 is an enlarged side-sectional view of the filling
head around the tip end portion;
Fig. 6 is a side sectional view of a filling head of a
second embodiment; and
Fig. 7 is a side sectional view of a filling head of a
second embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0012] The present invention is described below with
references to embodiments shown in the drawings. Fig.
1 is a plan view schematically illustrating a configuration
of a part of a filling line of the first embodiment.
[0013] The filling line 10 of the first embodiment is a
facility that is used to fill fizzy liquid containing dissolved
gas (e.g., carbonated drinks) and non-fizzy liquid con-
taining no gas (e.g., water which does not contain dis-
solved carbon dioxide) into a vessel V under sterile con-
ditions. The filling line 10 includes a rotary-type rinser 12,
a filling machine 14, and a capper 16. The rinser 12, the
filling machine 14 and the capper 16 are each located
inside sterile chambers 12A, 14A and 16A, respectively.
[0014] The vessels V, of which the insides and outsides
were washed by the rinser 12 inside the sterile chamber
12A, are delivered to the filling machine 14 inside the
sterile chamber 14A via a supply wheel 13. The filling
machine 14 may fill either a fizzy liquid or non-fizzy liquid
in the vessels V.
[0015] The vessels V that have been filled with a liquid
are delivered to the capper 16 inside the sterile chamber
16A via an intermediate wheel 15 and capped. The ves-
sels V that have been capped are then delivered to a
discharge conveyor 20 via a discharge wheel 18 and dis-
charged outside the sterile chamber 16A.
[0016] For example, the vessel V is a resin bottle hav-
ing a flange portion or a transfer bead so that the upper
and lower part of the flange portion are gripped by grip-
pers on each wheel arranged for conveying the vessel V
from the rinser 12 to the capper 16. Incidentally, from the
discharge conveyor 20, the vessels V are conveyed with
their base supported by the conveying surface.
[0017] Each of the sterile chambers 12A, 14A and 16A
is partitioned to be hermetically separated from the out-
side. When a sterile filling process is carried out, the pres-
sure inside each of the chambers is maintained at a pre-
determined value (e.g., about 0.005 MPa) that is higher
than the external ambient pressure (e.g., the atmospheric
pressure) by a pressure regulator (not shown).
[0018] Figs. 2 and 3 are side views schematically illus-
trating the configuration of the filling machine 14 of the
present embodiment. Fig. 2 shows the state when filling

a fizzy liquid and Fig. 3 shows the state when filing a non-
fizzy liquid.
[0019] The filling machine 14 includes a main part 22
arranged inside the sterile chamber 14A and a liquid tank
24 located outside the sterile chamber 14A above the
main part 22. The main part 22 of the filling machine 14
includes a rotary wheel and a plurality of filling heads 26
arranged along the circumference of the wheel. Further-
more, the rotary wheel is also provided with grippers 28
for holding the vessels V at the positions corresponding
to each of the filling heads 26 (see Fig.4).
[0020] Filling liquid F, either a fizzy liquid or non-fizzy
liquid, is supplied to the liquid tank 24 through a liquid
supply line 24A. A pressurized gas from the compressor
(not shown) is supplied to the headspace of the liquid
tank 24 through a gas supply line 24B. In the case of
filling a fizzy liquid, a pressurized gas such as the carbon
dioxide is supplied and the pressure inside the head-
space of the liquid tank 24 is maintained, for example, at
about 0.3 MPa. On the other hand, in the case of filling
a non-fizzy liquid, the pressurized sterile air is supplied
and the pressure inside the headspace of the liquid tank
24 is maintained, for example, at about 0.03 MPa.
[0021] A liquid passage 30 for supplying the filling liquid
F to the filling heads 26 is connected to the bottom of the
liquid tank 24. The liquid passage 30 is branched in the
main part 22 of the filling machine 14 and the filling liquid
F is supplied to each of the filling heads 26 via a flowmeter
30A, see Fig. 4. The filling head 26 hermetically contacts
the mouth of the vessel V for supplying the filling liquid
F to the vessel V. As detailed later with reference to Fig.
4, the filling head 26 includes a hollow nozzle body 32
configured by the outer shell of the filling head 26 and a
valve rod 34 liftably provided inside the nozzle body 32.
The liquid passageway 30 is defined between the valve
rod 34 and the nozzle body 32. The valve rod 34 and the
nozzle body 32 also configure a liquid valve 31 for open-
ing and closing the liquid passageway 30. The filling head
26 injects the filling liquid F into the vessel V at a prede-
termined timing by opening and closing the liquid valve
31.
[0022] The valve rod 34 is provided with a gas pas-
sageway 36 for connecting the headspace inside the liq-
uid tank 24 with the gas space of the vessel V sealed by
the filling head 26. The gas passageways 36 from each
of the filling heads 26 are connected to a gas manifold
36B via gas valves 36A and integrated into one gas pas-
sageway 36 connected to the top part of the liquid tank 24.
[0023] A snifting passage 38 is connected to the gas
passageway 36 at a position between the filling head 26
and the gas valve 36A for connecting the space inside
the sealed vessel V to an outer space such as the sterile
chamber 14A. The snifting passage 38 connected to
each of the gas passageways 36 is provided with a snif-
ting valve 38A, respectively. The snifting passages 38
are integrated into one snifting passage 38 through a
snifting manifold 38B and discharged into the sterile
chamber 14A.
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[0024] In Figs. 2 and 3, an open valve is depicted by
a white valve and a closed valve is depicted by a black
valve. Furthermore, in each state, a passageway (or a
portion thereof) supplied with a pressured gas is depicted
by a thick line.
[0025] Fig. 4 is a side-sectional view illustrating the
configuration of the filling head 26. Fig. 5 is an enlarged
side-sectional view of the filling head 26 around the tip
end portion in Fig. 4. In Fig. 4, the filling head 26 is located
above the vessel V at a predetermined distance and the
liquid valve 31 of the liquid passageway 30 is closed.
Furthermore, in Fig. 5, the tip end of the filling head 26
is pressed against the mouth of the vessel V and the
vessel V is hermetically sealed.
[0026] The vessel V treated in the filling line 10 may
be a resin bottle such as a PET bottle. However, the type
of the vessel V varies according to whether a fizzy liquid
or non-fizzy liquid is used as the filling liquid F. Namely,
a pressure-resistant PET bottle may be adopted when a
fizzy liquid is treated and a sterile filling PET bottle may
be adopted when a non-fizzy liquid is treated.
[0027] The vessel V includes a cylindrical portion V1
formed with a mouth Vm at the top end, a shoulder portion
V2 connected to the cylindrical portion V1 and a body
portion V3 connected to the shoulder portion V2. The
inner diameter of the mouth Vm and the cylindrical portion
V1 is relatively rapidly enlarged to the inner diameter of
the body portion V3 through the shoulder portion V2. A
vessel V treated in the present embodiment is provided
with the flange portion Vf on the periphery of the cylin-
drical portion V1. In the filling machine 14, the vessels V
are gripped under the flange portion Vf by the gripper 28.
[0028] The filling head 26 includes the nozzle body 32
with an elongated hollow structure and the valve rod 34
that is liftably provided inside the nozzle body 32 along
the hollow section. The nozzle body 32 includes a lower
shell member 32A and an upper shell member 32B for
lifting the valve rod 34. The liquid passageway 30 for
supplying the filling liquid F to the filling head 26 is con-
nected to an upper portion of the side surface of the lower
shell member 32A.
[0029] Between the valve rod 34 and the lower shell
member 32A, the annular liquid passageway 30 through
which the filling liquid F flows is formed around the valve
rod 34. The bottom end of the valve rod 34 slightly pro-
trudes from the bottom end of the lower shell member
32A.
[0030] The gas passageway 36 is longitudinally pro-
vided within the valve rod 34 and as aforementioned,
connects the vessel V to the headspace of the liquid tank
24 via the gas valve 36A and is also connected to the
snifting passage 38, thereby connecting the vessel V to
the sterile chamber 14A via the snifting valve 38A.
[0031] The valve rod 34 includes a first small-diameter
portion 34A configuring the lower portion of the valve rod
34, a first large-diameter portion 34C located above the
first small-diameter portion 34A, and a first tapered-di-
ameter portion 33B connecting the first large-diameter

portion 34C and the first small-diameter portion 34A. In-
side the lower shell member 32A, a first shell small-di-
ameter portion 33A, a first tapered-diameter portion 33B
and a first large-diameter portion 33C are provided from
bottom to top corresponding to the profile of the valve
rod 34 to form the liquid passageway 30, and thereby the
bottom end opening of the first shell small-diameter por-
tion 33A is formed as an outlet 33D of the nozzle body 32.
[0032] The valve rod 34 is liftable inside the lower shell
member 32A, whereby the first tapered-diameter portion
34B performs the function of a valve plug and the first
shell tapered-diameter portion 33B performs the function
of a valve seat. Namely, the inner diameter of the first
shell small-diameter portion 33A is larger than the outer
diameter of the first large-diameter portion 34C, whereby
the first tapered-diameter portion 34B abuts against the
first shell tapered-diameter portion 33B when the valve
rod 34 is descended. Thereby, a ring seal member 34D
provided on a peripheral portion from the bottom edge
of the first large-diameter portion 34C to the first tapered-
diameter portion 34B is pressed against the first shell
tapered-diameter portion 33B, so that the liquid passage-
way 30 hermetically occludes.
[0033] The valve rod 34 is ascended and descended
by an actuator 40 provided inside the upper shell member
32B. The actuator 40 may include a cylinder 40A formed
inside the upper shell member 32B and a piston 40B
provided on the valve rod 34, which engages with the
cylinder 40A. The valve rod 34 is motivated by taking air
in and out to or from spaces defined above and below
the piston 40B inside the cylinder 40A, whereby the spac-
es are hermetically separated by the piston 40B. Air in-
flow and outflow to/from the space above and below the
piston 40B is controlled by a selector valve 29 connected
to an air compressor 42.
[0034] To isolate the liquid passage 30 from the actu-
ator 40 of the valve rod 34, a corrugated tube or bellows
44 that freely expands and contracts in the vertical direc-
tion together with the vertical motion of the valve rod 34
is provided around the valve rod 34 inside the lower shell
member 32A with its top end hermetically attached to the
bottom end of the upper shell member 32B and its bottom
end hermetically attached to the valve rod 34. Thereby,
the liquid passageway 30 is separated from a sliding por-
tion between the upper shell member 32B and the valve
rod 34.
[0035] As mentioned above, the gas passageway 36
formed inside the valve rod 34 is connectable to the head-
space of the liquid tank 24 via the gas valve 36A and
communicable with the sterile chamber 14A via the snif-
ting valve 38A.
[0036] A flare portion 46, which extends radially out-
ward toward the bottom, is provided at the bottom end
of the valve rod 34. Thereby, an inclined surface 46A is
formed around the periphery of the bottom end of the first
small-diameter portion 34A. Furthermore, a plurality of
swirl vanes 50, which have a helically form, is provided
on the periphery of the first large-diameter portion 34C
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above the seal member 34D attached in the vicinity of
the first tapered-diameter portion 34B. The external di-
mensions of the swirl vanes 50 are about the same size
as the inner diameter of the first shell large-diameter por-
tion 33C of the lower shell member 32A and thereby hel-
ical channels are configured by the outer peripheral sur-
face of the first large-diameter portion 34C, the swirl
vanes 50 and the inner peripheral surface of the first shell
large-diameter portion 33C. Incidentally, the periphery of
the outlet 33D formed at the bottom end of the lower shell
member 32A is provided with a ring seal member 52 that
is pressed onto the mouth Vm of the vessel V during the
filling process to seal the mouth Vm.
[0037] With reference to Figs. 2-5, the filling process
carried out by the filling machine 14 of the present em-
bodiment is explained.
[0038] The filling machine 14 includes a first filling
mode for filling a fizzy liquid and a second filling mode
for filling a non-fizzy liquid. Both modes are performed
by switching between opening and closing the gas valve
36A and the snifting valve 38A. Fig. 2 illustrates the filling
process in the first filling mode and Fig. 3 illustrates the
filing process in the second filling mode. Note that the
operation of the filling head 26 is the same in both the
first filling mode and second filling mode.
[0039] Fig. 4 illustrates a state when the valve rod 34
is lowered by the actuator 40 to close the liquid valve 31.
Fig. 5 illustrates a state when the filling liquid F is filled
into the vessel V via the filling head 26. Namely, in Fig.
5, the mouth Vm of the vessel V is pressed against the
seal member 52 provided on the bottom end of the filling
head 26 and the first tapered-diameter portion 34B is
separated from the first shell tapered-diameter portion
33B so that the liquid valve 31 is in the open state.
[0040] When the liquid valve 31 is open, the flare por-
tion 46 at the bottom end of the valve rod 34 protrudes
from the outlet 33D at the bottom end of the lower shell
member 32A and is positioned inside the cylindrical por-
tion V1 of the vessel V. In the present embodiment, a
spread angle θ of the flare portion 46, which is defined
as the angle between the tangent of the inclined surface
46A in the radial direction at the peripheral and the down-
ward axial direction of the small-diameter member 34A,
is about 60 degrees. Incidentally, when the valve rod 34
is arranged at the opening position of the valve, the po-
sition of the upper end where the inclined surface 46A of
the flare portion 46 begins to spread is substantially the
same level as the position of the upper end of the mouth
portion Vm of the vessel V.
[0041] Just before the filling operation is started, the
filling head 26 is closed and maintained in the state illus-
trated in Fig. 4. Namely, the valve rod 34 is lowered by
the actuator 40 and the seal member 48 of the tapered-
diameter portion 34B is pressed against the first shell
tapered-diameter portion 33B so that the liquid passage-
way 30 is closed.
[0042] At the start of the filling operation when the ves-
sel V is delivered to the filling machine 14, the gripper 28

is lifted and as illustrated in Fig. 5, the mouth Vm of the
vessel V held by the gripper 28 is pressed against the
seal member 52 provided on the bottom end of the lower
shell member 32 A. Thereby, the vessel V is hermetically
isolated from the surrounding atmosphere and sealed.
[0043] When the mouth Vm of the vessel V is pressed
against the filling head 26, the valve rod 34 is lifted by
the actuator 40 and the liquid valve 31 is opened. In the
first filling mode, the gas valve 36A is opened and the
snifting valve 38A is closed before the liquid valve 31 is
opened. The liquid valve 31 is opened after the pressure
inside the vessel V equalizes with the pressure inside
the headspace of the liquid tank 24. This condition is
maintained while the liquid valve 31 is open. Thereby,
the filling liquid F inside the pressurized liquid tank 24 is
injected into the vessel V through the liquid passageway
30 and the gas inside the vessel V flows into the head-
space of the liquid tank 24 through the gas passageway
36. Incidentally, illustrated on the right side of Fig. 2 is
the situation of the filling operation being carried out in
the first filling mode (where the filling liquid F is half filled
in the vessel V.)
[0044] When the liquid valve 31 is opened, the filling
liquid F inside the liquid tank 24 flows through the liquid
passageway 30. When the valve rod 34 is lifted to the
upper limit position by the actuator 40, the flare portion
46 on the bottom end of the valve rod 34 reaches the
position where the top end of the inclined surface 46A
reaches about the same level as the outlet 33D, as illus-
trated in Fig. 5. The filling liquid F that flows down through
the liquid passageway 30 is given a tangential flow com-
ponent by the spiral flow passage configured by the swirl
vanes 50. Thereby, the filling liquid F spirally flows down
the liquid passageway 30 formed between the outer pe-
riphery of the first tapered-diameter portion 34B of the
valve rod 34 and the inner periphery of the first shell ta-
pered-diameter portion 33B of the lower shell member
32A.
[0045] When the filling liquid F reaches the outlet 33D,
the filling liquid F is spread radially outward from the valve
rod 34 with the tangential flow component due to the cen-
trifugal force of the spiral flow and with the aid of the
expanded area of the inclined surface 40A of the flare
portion 46 so that the filling liquid F is sprayed on the
inner surface of the cylindrical portion V1 of the vessel
V. At the beginning of the filling operation, the centrifugal
force of the spiral flow induced by the swirl vanes 50 is
not sufficient. Therefore, at this moment, the filling liquid
F is guided to the inner surface of the cylindrical portion
V1 via the inclined surface 46A of the flare portion 46 as
well as the spiral effect of the filling liquid F. However,
once the spiral flow is sufficiently developed, the spiral
effect by itself is enough to guide the filling liquid F to the
inner surface of the cylindrical portion V1.
[0046] The filling operation is performed while the ro-
tary wheel of the filling machine 14 is rotated. On the left
side of Fig. 2 is illustrated the condition when the filling
operation is completed. The amount of the filling liquid F
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supplied to each of the filling heads 26 is measured by
the flowmeter 30A and the valve rod 34 is descended by
the actuator 40 to close the liquid valve 31 when the
amount of the filling liquid F supplied to the vessel V
reaches a predetermined amount. The gas valve 36A is
then closed and the snifting valve 38A is opened so that
the pressure inside the vessel V adapts to the pressure
inside the sterile chamber 14A (outside pressure.) Then,
the vessel V is lowered by the gripper 28 and the mouth
portion Vm of the vessel V is released from the filling
head 26.
[0047] On the other hand, in the second filling mode in
which a non-fizzy liquid is filled, the gas valve 36A is
closed while the snifting valve 38A is opened and the
liquid valve 31 is opened, as illustrated on the right side
of Fig. 3. The open and closed conditions of the gas valve
36A and the snifting valve 38A are maintained during the
filling operation of the second filling mode. Namely, the
vessel V is disconnected from the headspace of the liquid
tank 24, but connected to the sterile chamber 14A
through the snifting passage 38 at all times. When the
filling liquid F is injected into the vessel V, the air inside
the vessel V is discharged to the sterile chamber 14A
through the snifting passage 38.
[0048] Note that the operation of the valve rod 34 and
the flow of the filling liquid F are the same as that of the
first filling mode.
[0049] As described above, according to the filling sys-
tem of the first embodiment, the pressure inside the ves-
sel can be maintained at approximately the same level
as the outside pressure while filling a non-fizzy liquid with
the liquid tank pressurized higher than the outside pres-
sure so that the deformation of the vessel is prevented
even when a pliable vessel is used. Accordingly, the sys-
tem can be used for both a fizzy liquid and non-fizzy liquid
even when pressurized filling is required for filling a non-
fizzy liquid as in the sterile filling.
[0050] Fig. 6 and Fig. 7 are side sectional views of a
filling head of a second embodiment. With reference to
Figs. 6 and 7, the configuration of the filling head of the
second embodiment is explained.
[0051] The filling head 60 in the filling system of the
second embodiment is able to open the liquid passage-
way 30 at two different settings of opening degrees. For
example, a large opening degree is selected when filling
a fizzy liquid and a small opening degree is selected when
filling a non-fizzy liquid. The other structures are the same
as those of the first embodiment so that for the same
components the same reference numerals have been
adopted and their explanations omitted. Fig. 6 illustrates
the filling head 60 with the small opening degree and Fig.
7 illustrates the filling head 60 with the large opening
degree.
[0052] The filling head 60 includes an upper shell mem-
ber 62B, which is used to raise and lower a valve rod 64
and a lower shell member 62A. Similar to the filling head
26 of the first embodiment, the filling head 60 includes
the liquid valve 31, which is comprised of the lower shell

member 62A and the valve rod 64. The valve rod 64 is
provided with swirl vanes 50 above the liquid valve 31.
Furthermore, above the swirl vanes 50, a flow control
portion 66 is provided for reducing the flow speed of the
liquid passing through the liquid passageway 30 by nar-
rowing the liquid passageway 30 by the valve rod 64 lifted
inside the lower shell member 62A.
[0053] Above the first shell large-diameter portion 33C,
the lower shell member 62A is provided with a second
shell large-diameter portion 68A having a larger inner
diameter than the first shell large-diameter portion 33C
and a second shell tapered-diameter portion 68B con-
necting the second shell large-diameter portion 68A and
the first shell large-diameter portion 33C. Further, above
the first large-diameter portion 34C, the valve rod 64 is
provided with a second large-diameter portion 70A hav-
ing a larger outer diameter than the first large-diameter
portion 34C and a second tapered-diameter portion 70B
connecting the second large-diameter portion 70A and
the first large-diameter portion 34C.
[0054] The second tapered-diameter portion 70B is lo-
cated at the same level as the second shell tapered-di-
ameter portion 68B. The outer diameter of the second
large-diameter portion 70A is configured so that it is sli-
dable inside the first large-diameter portion 33C. Further-
more, a plurality of grooves 70C along the vertical direc-
tion is provided around the second tapered-diameter por-
tion 70B.
[0055] The valve rod 64 is vertically moved by an ac-
tuator 72 provided inside the upper shell member 62B.
The actuator 72, for example, includes cylinders 72A and
72B formed inside the upper shell member 62B and pis-
tons 64A and 64B provided on the valve rod 64 that en-
gage with the cylinders 72A and 72B, respectively. The
cylinder 72A and the cylinder 72B are formed as one
space vertically connected together with the inner diam-
eter of cylinder 72A smaller than that of cylinder 72B.
Namely, the outer diameter of the piston 64A is smaller
than that of the piston 64B.
[0056] The cylinder 70A is vertically divided in two parts
hermetically by the piston 64A. Furthermore, the cylinder
72B is vertically divided in two parts hermetically by the
piston 64B. Thereby, the pistons 64A and 64B divide the
space inside the cylinders 72A and 72B in three spaces
74A, 74B and 74C from the bottom. The spaces 74A,
74B and 74C are connected to the air compressor 42
through air supply tubes 76A, 76B and 76C, respectively,
and the air supply tubes 76A, 76B and 76C are each
provided with valves 78A, 78B and 78C.
[0057] When the liquid valve 31 provided in the liquid
passage 30 is opened at the large degree, only valve
78A is opened and valves 78B and 78C are closed.
Thereby, as illustrated in Fig. 7, the valve rod 64 is lifted
to the upper limit (the third height) so that the liquid valve
31 and the flow control portion 66 are opened wide.
Namely, the filling head 60 is set at the large opening
degree.
[0058] When the liquid valve 31 provided in the liquid

9 10 



EP 3 868 703 A1

7

5

10

15

20

25

30

35

40

45

50

55

passageway 30 is opened at the small degree, valves
78A and 78C are opened and valve 78B is closed. There-
by, as illustrated in Fig. 6, the piston 64B presses down
the piston 64A from the state illustrated in Fig. 7 so that
the valve rod 64 is slightly lowered (the second height)
and thereby the opening degree of the liquid valve 31 is
reduced. Accordingly, the filling head 60 is set at the small
opening degree. At this time, the bottom part of the sec-
ond tapered-diameter portion 70B fits into the top part of
the first shell large-diameter portion 33C and the filling
liquid F flows between the grooves 70C provided around
the second tapered-diameter portion 70B at the flow con-
trol portion 66 so that the speed of the filling liquid F is
suppressed.
[0059] When the liquid valve 31 provided in the liquid
passageway 30 is closed, only the valve 78B is opened
and valves 78A and 78C are closed. Thereby, the valve
rod 64 is lowered to the lower limit (the first height) so
that the bottom end of the second large-diameter portion
70A is slightly inserted into the first shell large-diameter
portion 33C and the seal member 34D at the first tapered-
diameter portion 34B is pressed against the first shell
tapered-diameter portion 33B to close the liquid passage-
way 30.
[0060] As described above, according to the second
embodiment, the same effect as the first embodiment is
also obtained. In addition, the filling rate can be adjusted
according to the type of filling liquid. For example, when
filling a non-fizzy liquid into the vessel, the gas passage-
way, which connects the vessel to the liquid tank, is
closed and the snifting passage is opened to the sterile
chamber 14A. Thereby, a flow rate of the filling liquid is
accelerated by the difference between the pressure in-
side the liquid tank (e.g., 0.03 MPa) and the pressure
inside the sterile chamber (e.g., 0.005 MPa.) In the sec-
ond embodiment, the flow rate is suppressed by opening
the liquid valve 31 at the small degree when filling a fizzy
non-carbonated drink into the vessel so that the filling
liquid is prevented from bubbling in the vessel. Further-
more, when a carbonated drink is filled into the vessel,
the liquid valve 31 can be opened at the large degree so
that the opening degree of the liquid valve 31 can be
selected according to the type of liquid filled into the ves-
sel.
[0061] Although the embodiment of the present inven-
tion has been described herein with reference to the ac-
companying drawings, obviously many modifications
and changes may be made by those skilled in this art
without departing from the scope of the invention.
[0062] The present disclosure relates to subject matter
contained in Japanese Patent Application No.
2020-025650 (filed on February 18, 2020), which is ex-
pressly incorporated herein, by reference, in its entirety.

Claims

1. A filling system, comprising:

a liquid tank for storing liquid;
a compressor for pressurizing the inside of the
liquid tank;
a filling head having a seal member adapted to
be pressed against a mouth of a vessel and
channeling the liquid stored inside the liquid tank
to the vessel through a liquid passageway while
the mouth of the vessel is sealed by the seal
member;
a liquid valve provided in the liquid passageway;
a gas passageway connecting a headspace of
the liquid tank to an interior of the vessel abutting
against the seal member;
a gas valve provided in the gas passageway;
a snifting passage connecting the interior of the
vessel abutting against the seal member to the
outside; and
a flowmeter for detecting the amount of liquid
supplied to the vessel;
when the liquid is a non-fizzy liquid, the liquid
valve is opened to allow the liquid fill the vessel
while the liquid tank is pressurized, the gas valve
is closed and the snifting valve is opened.

2. The filling system according to claim 1, wherein when
the liquid is a fizzy liquid, the liquid valve is opened
to allow the liquid to fill the vessel while the liquid
tank is pressurized, the gas valve is opened and the
snifting valve is closed until the liquid filling is com-
pleted, at which point the snifting valve is opened.

3. The filling system according to one of claims 1 and
2, wherein the filling head is located inside a sterile
chamber and the snifting passage is opened to the
sterile chamber.

4. The filling system according to claim 3, wherein the
compressor is adapted to regulate the pressure in-
side the liquid tank when filling either a fizzy liquid,
for which the pressure in the liquid tank is set at a
relatively higher pressure than a pressure set for fill-
ing a non-fizzy liquid, or filling a non-fizzy liquid, for
which the pressure in the liquid tank is set at a pres-
sure relatively higher than the sterile chamber.

5. The filling system according to one of claims 1 to 4,
wherein the filling head comprises a hollowed nozzle
body and a valve rod liftably provided inside the noz-
zle body;
the liquid passageway is provided between an inner
surface of the nozzle body and an outer surface of
the valve rod, and an outlet of the liquid passageway
is provided at a bottom end of the nozzle body;
a swirl vane, which is provided on the outer surface
of the valve rod, exerts a spiral force on a flow pass-
ing through the liquid passageway; and
the liquid valve comprises a valve seat provided on
the inner surface of the nozzle body and a plug pro-
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vided on the outer surface of the valve rod so that
the liquid valve is opened and closed by an actuator
raising and lowering the valve rod.

6. The filling system according to claim 5, wherein the
actuator is configured to control the position of the
plug so that the opening degree of the liquid valve
is selectable between a large opening degree and a
small opening degree; the large opening degree is
selected when filling a fizzy liquid and the small open-
ing degree is selected when filling a non-fizzy liquid.
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